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REMARKS 



Reconsideration of the present application in view of the above amendments and the 
following remarks is requested respectfully. 

Discussion of the Claims 

Claims 1-56 are pending. Claims 12-19 and 26-56 have been previously withdrawn. 
Claims 1, 2, 3, 4, 6, 7, 1 1, 22 and 24 have been amended. Claims 57 and 58 has been added. 
Accordingly, Claims 1-11, 20-25, and 57 are presented for examination. 

Summary of the Examiner's Action 

Claims 1 and 21-25 stand rejected under 35 U.S.C. § 101 because the claimed invention 
is directed to non-statutory subject matter. 

Claims 1, 3, 6, 8, 10, and 20-25 stand rejected under 35 U.S.C. § 112, first paragraph as 
failing to comply with the written description requirement. 

Claims 1, 3, 6, 8, 10, 20-23 stand rejected under 35 U.S.C. § 102(b) as being anticipated 
by Sleep et al., 1990, Biotechnology, 8:42-46. 
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Examiner Interview 

Applicants wish to thank Examiners Gupta and Gudibande for taking the time to discuss 
the present application and the pending rejections with Applicants' representative on October 17, 
2007. 

During the interview, the following were discussed: (1) election/restriction requirement, 
(2) statutory subject matter rejection, (3) the written description rejection and (4) the anticipation 
rejection. 

With respect to the statutory subject matter and anticipation rejections, it was 
acknowledged that the cited motifs TILTA and TIASI do not fall within the scope of the motif 
recited in Claim I, and thus these rejections will be withdrawn. Because of the misinterpretation 
of the scope of Claim 1, it was agreed that the next Office Action would not be made final. 

Regarding the election/restriction requirement, it was confirmed that SEQ ID NO: 28 (the 
elected species) which is recited in Claim 1 1 is free of the prior art. Accordingly, the Examiners 
agreed to consider the allowability of Claim 1 1 if rewritten in independent form. As discussed 
above, because the scope of Claim 1 was misinterpreted, the Examiners will again search the 
motif as recited in Claim 1. If the claimed motif is free of the art, it was agreed that claims 2, 4, 
5, 7 and 9 will be examined. Applicants agreed to add sequence identifiers to the claims that 
recite specific sequences. 
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With respect to the written description rejection, the Examiners agreed to reconsider the 
rejection if Applicants could show that the terms leader sequence and pre sequence are well 
known in the art. 

Election/Restriction 

The Examiner has indicated that elected species SEQ ED NO: 28 has been found free of 
art. The Examiner has withdrawn Claims 2, 4, 5, 7, 9, and 1 1 as being drawn to a non-elected 
species. Applicants respectfully disagree. The elected species SEQ ID NO: 28 is recited in 
Claim 1 1 and includes the pentapeptide motif Phe-Ile-Val-Ser-Ile (FIVSI), the motif specifically 
recited in Claim 7. As discussed above, Claim 1 1 was agreed to be drawn to the elected species. 
Moreover, if the Examiner finds that the motif as recited in Claim 1 is free of the art, Claims 2, 
4, 5, 7 and 9 will be examined. 

Discussion of the Applicant's Invention and Amendments 

Claim 1 as amended and its dependent claims are directed to a polypeptide comprising a 
leader sequence which comprises a pre sequence and the X1-X2-X3-X4-X5 motif as defined in the 
claim, and a mature protein. Applicant has unexpectedly found that the yield of secreted protein 
can be increased by providing the recited amino acid sequence motif in the leader sequence. 
Claim 1 was amended to clarify that the desired protein is a mature protein which is defined as a 
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protein without its pre sequence or pre-pro sequence. Support for this claim amendment can be 
found in the specification, for example, at page 18, lines 21-25. 

As suggested by the Examiners during the Examiner interview, Claims 1, 2, 3, 4, 6, 7, 
and 1 1 have been amended to add sequence identifiers. 

Claims 22 and 24 have been amended to correct dependencies and to be consistent with 
the amendments of Claim 1. 

Claim 57 has been added to claim another embodiment of Applicant's invention. Support 
for this new claim can be found in the specification, for example, at page 3, lines 11-19. Claim 
58 is directed to the particular elected species of that embodiment. Support for this claim can be 
found in the specification, for example, at page 22, lines 19-28 and original Claim 11. 

Non-Statutory Subject Matter Rejection 

On page 3 of the Action, the Examiner has rejected Claims 1 and 21-25 under 35 U.S.C. 
§ 101 as being directed to non-statutory subject matter. Applicants submit respectfully that such 
rejection is misplaced. 

35 U.S.C. § 101 defines patentable subject matter as "any new and useful process, 
machine, manufacture, or composition of matter, or any new and useful improvement thereof." 
Here, Claim 1 and its dependent claims are directed to statutory subject matter - a manufacture 
or a composition of matter, and it appears that the Examiner is making more of an anticipation 
argument. 
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The Examiner has argued that the protein sequence of serum albumin (GenBank 
AAX82486) exhibits the motif TILTA at position 4-8 of the sequence and therefore Applicant's 
claimed polypeptide is a product of nature. TILTA represents threonine-isoleucine-leucine- 
threonine-alanine. The sequence of Claim 1, X, X 2 X 3 X 4 X 5 , does not provide for a threonine at 
position Xj (phenylalanine, tryptophan, or tyrosine), and thus the sequence TILTA differs from 
the presently claimed sequence due to the presence of this first threonine residue. Accordingly, 
this § 101 rejection should be withdrawn. 

Written Description Rejection 

On page 4 of the Action, the Examiner has rejected claims 1,3,6, 8, 10, and 20-25 under 
35 U.S.C. § 1 12, first paragraph, as failing to comply with the written description requirement. 
The Examiner asserts that "the claim does not recite the nature of the 'leader sequence', 'pre 
sequence' or 'the protein heterologous to the leader sequence' in terms of the amino acid 
sequences that would properly define each of these different peptides" and "that the claims do 
not adequately provide structural characteristics" for these elements. 

The written description requirement does not require a description of the complete 
structure of every species within a chemical genus. See Utter v. Hiraga, 845 F.2d 993, 998 (Fed. 
Cir. 1988). In Enzo Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 1324 (Fed. Cir. 2002), the 
Federal Circuit made clear that the written description requirement can be satisfied in a number 
of ways by disclosing, for example, "complete or partial structure, other physical and/or chemical 
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properties, functional characteristics when coupled with a known or disclosed correlation 
between function and structure, or some combination of characteristics." 

As recognized by the Examiner, "the level of skill and knowledge in the art" is relevant to 
the determination of compliance with written description requirement. Here, the terms "leader 
sequence," "pre sequence," and, as amended, "a mature desired protein" are easily 
understandable to a person of ordinary skill in the art. 

As amended, Claim 1 reads as follows: 
1 . A polypeptide comprising 

(i) a leader sequence, the leader sequence comprising 

(a) a secretion pre sequence, and 

(b) the following motif : 

-Xi -X2-X3-X4-X5- 
where Xi is phenylalanine, tryptophan, or tyrosine, X 2 is 
isoleucine, leucine, valine, alanine or methionine, X 3 is leucine, 
valine, alanine or methionine, X4 is serine or threonine and X 5 is 
isoleucine, valine, alanine or methionine ; and 

(ii) a mature desired protein. 

Accordingly, Applicant claims a polypeptide comprising (i) a leader sequence and (ii) a mature 
protein. The leader sequence comprises (a) a secretion pre sequence and (b) the defined -X r X 2 - 
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X3-X4-X5- motif. Each of these elements is easily understood to one of skill in the art and 
discussed in the specification. 

"Leader sequence" is defined at page 1, line 29, to page 2, line 1, as sequences which 
direct the secretion of proteins including pre sequences and pre-pro sequences. As can be seen 
from the attached pages from Voet and Voet, Biochemistry, 2 nd Ed., 1995, John Wiley & Sons, 
pp. 1008-09, one of skill in the art recognizes that such "leader sequences" contain pre sequences 
or both pre and pro sequences. Similarly, at page 14, lines 9-12, "leader sequence" is defined 
functionally as a sequence that "causes more of that polypeptide to be secreted from the host cell 
in which it is produced." The function and structural properties of "pre sequences," also known 
as signal peptides, are well known in the art as evidenced, for example, by Gierasch, 1989, 
Biochemistry, 28(3), 923-931 (copy attached). 

The -X1-X2-X3-X4-X5- motif is defined structurally in Claim 1 as any combination of five 
amino acids where Xi is phenylalanine, tryptophan, or tyrosine, X 2 is isoleucine, leucine, valine, 
alanine or methionine, X 3 is leucine, valine, alanine or methionine, X4 is serine or threonine and 
X 5 is isoleucine, valine, alanine or methionine. The pre sequence may include all or part of the - 
Xi-X2-X 3 -X 4 -X 5 - motif. See specification at page 13, lines 9-18 and original Claim 20. 

The term "mature desired protein" is defined as the secreted protein without its secretion 
pre sequence or the pre-pro sequence. See page 18, lines 21-25 and page 42, lines 8-11. 

As explained above, Applicant has unexpectedly discovered that the claimed Xi-X 2 -X 3 - 
X4-X5- motif increases the yield of secreted protein. To the extent the Examiner is arguing that 
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Applicant does not have support for each of the pentapeptides within the claimed motif, 
Applicant submits that the claimed motif variants represent functional modifications to the 
exemplified motif (FrVSI), in that they allow for the presence of conservative amino acid 
substitutions at each of the positions of the exemplified motif: 

• the first position of the motif, Xi , may only be an aromatic amino acid (like the 
exemplified Phe residue); 

• X 2 , X 3 , and X 5 are selected from groups of amino acids which have non-polar side chains 
(like the exemplified He, Val and lie residues, respectively); 

• X 4 may only be either the exemplified Ser residue or its functional equivalent Thr, both of 
which have hydroxyl group-containing uncharged polar side chains. 

It is well established that there is generally a low level of sequence identity between the amino 
acid sequences of different leader sequences and that their properties as leader sequences are 
determined by the chemical and steric properties of the component amino acids, rather than their 
absolute identities. See Gierasch, p. 27 (attached) ("Signal sequences seem likely to interact with 
many cellular components ... but they apparently do so by virtue of their overall properties 
(residue type and patterns of residues) as opposed to specific sequence."). 



Accordingly, the written description rejection should be withdrawn. 
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Anticipation Rejection 

On page 7 of the Office Action, the Examiner rejected claims 1, 3, 6, 8, 10, and 20-23 
under 35 U.S.C. § 102(b) as being anticipated by Sleep et al., Biotechnology, 8, 42-46 (1990) 
(hereinafter "Sleep"). In presenting this rejection, the Examiner has relied on the presence of the 
sequence motif TIASI in sequence A of Sleep. TIASI represents the amino acid sequence 
threonine-isoleucine-alanine-serine-isoleucine. This does not fall within the claimed X1-X2-X3- 
X4-X5- motif as defined in claim 1 as X t can not be threonine. Accordingly, Claim 1, and all 
claims depending therefrom, are patentable over Sleep. 



Conclusion 

In view of Applicant's claim amendment and the arguments presented above, the present 
application is believed to be in condition for allowance and an early notice thereof is earnestly 
solicited. Applicants request that the Examiner contact the undersigned before issuing another 
action. 

Respectfully submitted, 

/Marc S. Segal/ 
Marc S. Segal 
Reg. No. 40,163 

Synnestvedt & Lechner LLP 
1101 Market Street, Suite 2600 
Philadelphia, PA 19107 
Telephone: (215) 923-4466 
Facsimile: (215) 923-2189 
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considerable progress has been made in the last 1 5 
years in elucidating the mechanism of protein secretion [for 
reviews, see Verner and Schatz (1988), Randall et ah (1987), 
Briggsand Gierasch (1986), Rapoport (1986), Wickner and 
Lodish (1986), Walter and Lingappa (1986), and Walter et 
aL (1984)], the roles of the signal sequence are still poorly 
understood. Ironically, these 15-30 residue long, highly hy- 
drophobic sequences constitute the most general requirement 
for export of a protein whether from yeast, higher eukaryotes, 
or bacteria. Several lines of evidence argue that signal se- 
quences from these. various organisms work in much the same 
way. Many features of the export pathway appear to be shared 
by all species, since most exported proteins can be translocated 
and processed correctly by the export machinery from several 
organisms [for an example, see Mueller et al. (1982); for an 
exception, see Bird et al. (1987)). Recombinant proteins 
composed of a signal sequence from one organism and a 
mature secretory protein from another organism are frequently 
export competent (Yost et al., 1983; Jabbar & Nayak, 1987). 
Yet, despite this striking conservation of a critical cellular 
function, signal sequences display a remarkable lack of primary 
sequence homology, even among closely related proteins. This 
perspective first briefly reviews present understanding of signal 
sequence functions and then discusses results of several ap- 
proaches that may enhance our understanding of the way these 
intriguing sequences perform their functions. 

Interest in signal sequences is high. In addition to the 
practical motivation of finding more effective vehicles for 
production of proteins in recombinant systems, a better un- 
derstanding of how signal sequences work will shed light on 
several pressing biological, biophysical, and biochemical 
questions. Signal sequences are essential for the efficient and 
selective targeting of nascent protein chains either to the en- 
doplasmic reticulum, in eukaryotes, or to the cytoplasmic 
membrane, in prokaryotes. As such, they are representative 



* Supported by grants from the NIH (GM34962), the NSF (DCB- 
8896144), and the Robert A. Welch Foundation. 
1 Dedicated to the late E. Thomas Kaiser. 



of a much broader class of targeting sequences that serve as 
organizers and zip codes for cellular traffic of macromolecules 
(Warren, 1987). Furthermore, signal sequences play a central, 
although poorly understood, role in the translocation of po- 
lypeptide chains across membranes. 

The ability of signal sequences to facilitate these complex 
processes despite their high degree of sequence variability 
(Perlman & Halvorson, 1983; Watson, 1984; von Heijne, 
1985) pointedly raises the issue of the relationship between 
amino acid sequence and the -conformations and interactions 
of a polypeptide chain (the so-called second half of the genetic 
code). Furthermore, while the importance of amino acid 
sequence in determining the three-dimensional structure of a 
mature protein has been recognized and actively investigated 
for the last two decades, much less attention has been devoted 
to the process of protein folding in vivo (Tsou, 1988). The 
sequences of existing proteins have been selected through 
evolution not only to adopt a functional three-dimensional 
structure after folding but also to optimize the protein folding 
process both temporally and spatially , given the constraints 
of the cellular context. Cleady, presence of the signal sequence 
(or other transient sequences) may influence the folding of the 
nascent chain (Park et al., 1988), and many recent results 
emphasize the coupling of folding and targeting (Randall & 
Hardy, 1986; Eilers & Schatz, 1988). 

Roles and Interactions of Signal Sequences 

In both prokaryotes and eukaryotes, considerable progress 
has been made in the last few years in the identification of 
components of the export or secretion machinery. However, 
current understanding stops abruptly at perhaps the most 
interesting stage of protein export: translocation across the 
membrane, be it cytoplasmic or ER. 1 The components and 



1 Abbreviations: ER, endoplasmic reticulum; SRP, signal recognition 
particle; SSR, signal sequence receptor; SDS, sodium dodccyl sulfate; 
MBP, maltose-binding protein; LPP, lipoprotein; PhoA, alkaline phos- 
phatase; PhoE, phosphate limitation protein; PTH, parathyroid hormone; 
FT-IR, Fourier transform infrared; BIP, heavy chain binding protein. 
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7-2C). The polypeptides of procollagen (Fig. 30-55) difltt 
from those of the mature protein by the presence of both 
N-terminal and C-terminal propeptides of ~100 residues 





FIGURE 30-55. An electron micrograph of procollagen 
aggregates that have been secreted into the extraocular 
Slum. [Courtesy of Jerome Gross, Harvard-Medical School.] 



whose sequences, for the most part, are unlike those of 
mature collagen. The procollagen polypeptides rapidly as- 
semble in vitro as well as in vivo, to form a collagen triple 
helix In contrast, polypeptides extracted from mature col- 
lagen will reassemble only over a period of days, if at all. 
The collagen propeptides are apparently necessary for 
proper procollagen folding. 

The N- and C-terminal propeptides ol procollagen are 
respectively removed by amino- and carboxylprocollagen 
peptidases (Fig. 30-56), which may also be specific for the 
different collagen types. An inherited defect of ammopro- 
collagen peptidase in cattle and sheep results in a bizarre 
condition, dermatosparaxis, that is characterized by ex- 
tremely fragile skin. An analogous disease in man, Ehlers- 
Danlos syndrome VII, is caused by a mutation in one of the 
procollagen polypeptides that inhibits the enzymatic re- 
moval of its aminopropeptide. Collagen molecules m£ 
mally spontaneously aggregate to form collagen fiords (Fig. -, -„rf 
7-33 and 7-34)JIowever, electron micrographs ofderma- 
tosparaxkfskinshow sparse and disorganized collagen fi- 
brils retention ofcollagen's aminopropeptides appa£^ 
eftly interferes with proper fibril formadoru (Wg 
dermatosparaxis gene was bred into some cattle herds be- 
cause heterozygotes produce tender meat.) 

Signal Peptides Are Removed from Nascent Proteins by| 

tined to be secreted are synthesized with an mermina| 
Sal peptide of 13 to 36 predominantly hydrophobic res, ^ 
Ss Accordingtothesignalhypothe S is(SecUon ll-4B),a 
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FIGURE 30-56. A schematic representation of the 
SSXn molecule. Gal, Glc, GlcNAc, and Man 
denote ^lactose, glucose, N-acetylglucosamme, and mannose 
Sdue^Note thaTthe N-terminal propeptide has mtracham 



disumdebondswhuetheC^rmmal 
intrachain and interchain disulfide bonds. [After K &gl: ^ 
Kivirikko, K.I., Tuderman, L., and Guzman, N.a., 
/. Med. 301, 16 (1979).] 
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signal peptide is recognized by a signal recognition particle 
(SRP). The SRP binds a ribosome synthesizing a signal 
peptide to a receptor on the membrane [the rough endo- 
plasmic reticulum (RER) in eukaryotes and the plasma 
membrane in bacteria] and conducts the signal peptide and 
its following nascent polypeptide through it. 

Proteins bearing a signal peptide are known as prepro- 
teins or, if they also contain propeptides, as preproproteins. 
Once the signal peptide has passed through the membrane, 
it is specifically cleaved from the nascent polypeptide by a 
membrane-bound signal peptidase. Both insulin and colla- 
gen are secreted proteins and are therefore synthesized with 
leading signal peptides in the form of preproinsulin and 
preprocollagen. These and many other proteins are there- 
fore subject to three sets of sequential proteolytic cleavages: 
(1) the deletion of their initiating Met residue, (2) the re- 
moval of their signal peptides, and (3) the excision of their 
propeptides. 

Polyproteins 

Some proteins are synthesized as segments of polypro- 
teins, polypeptides that contain the sequences of two or 
more proteins. Examples include most polypeptide hor- 
mones (Section 33-3C); the proteins synthesized by many 
viruses, including those causing polio (Section 32-2C) and 
AIDS, and ubiquitin, a highly conserved eukaryotic protein 
involved in protein degradation (Section 30-6B). Specific 
proteases posttranslationally cleave polyproteins to their 
component proteins, presumably through the recognition 
of the cleavage site sequences. Some of these proteases are 
conserved over remarkable evolutionary distances. For in- 
stance, ubiquitin is synthesized as several tandem repeats 
(polyubiquirin) that E. coli properly cleave even though 
prokaryotes lack ubiquitin. Other proteases have more idi- 
osyncratic cleavage sequences. Thus, medicinal chemists 
have designed and synthesized numerous inhibitors of HIV 



protease (which catalyzes an essential step in the viral life 
cycle) in an effort to slow the progress of, if not cure, AIDS. 

2?. Covalent Modification 

Proteins are subject to specific chemical derivatizations, 
both at the functional groups of their side chains and at 
their terminal amino and carboxyl groups. Over 1 5.0 differ- 
ent types of side chain modifications, involving all side 
chains but those of Ala, Gly, lie, Leu, Met, and Val, are 
known (Section 4-3A). These include acetylations, gly- 
cosylations, hydroxylations, methylations, nucleotidyla- 
tions, phosphorylations, and ADP-ribosylations as well 
as numerous "miscellaneous" modifications. 

Some protein modifications, such as the phosphor- 
ylation of glycogen phosphorylase (Section 17-1 A) and the 
ADP-ribosylation of eEF-2 (Section 30-3G), modulate pro- 
tein activity. Several side chain modifications covalently 
bond cofactors to enzymes, presumably to increase their 
catalytic efficiency. Examples of linked cofactors that we 
have encountered are iVMipoyllysine in dihydrolipoyl trans- 
acetylase (Section 19-2A) and 8a-histidylflavin in succinate 
dehydrogenase (Section 19-3F). The attachment of com- 
plex carbohydrates, which occur in almost infinite variety, 
alter the structural properties of proteins and form recogni- 
tion markers in various types of targeting and cell -cell in- 
teractions (Sections 10-3C, 11-3D, and 21-3B). Modifica- 
tions that cross-link proteins, such as occur in collagen and 
elastin (Sections 7-2C and D), stabilize supramolecular 
aggregates. The functions of most side chain modifications, 
however, remain enigmatic. 

Collagen Assembly Requires Chemical Modification 

Collagen biosynthesis (Fig. 30-57) is illustrative of pro- 
tein maturation through chemical modification. As the 
nascent procollagen polypeptides pass into the RER of the 




^GURE 30-57. A schematic representation of procollagen biosynthesis. The diagram does 
£°t indicate the removal of signal peptides. [After Prockop, D J., Kivirikko, K.I., 
: German, L., and Guzman, N.A., New Engl J. Med. 301, 1 8 ( 1 979).] 



